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Abstract.	
	
The	article	describes	the	status	of	the	oral	cavity	in	patients	with	dentition	defects	
living	 in	 unfavorable	 environmental	 conditions	 previously	 treated	 with	
conventional	methods	of	orthopedic	treatment	and	the	 influence	of	an	 integrated	
approach	 including	special	surgical	preparation	and	correction	with	medicines	on	
the	bone	 tissue.	The	choice	of	 treatment	plan	was	 taken	 into	account	 in	order	 to	
preserve	 the	abutment	 teeth	and	bone	 tissue	of	 the	alveolar	process	and	alveolar	
ridge.		
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Problem	statement	and	analysis	of	the	recent	research	
Nowadays,	 about	 50%	 of	 the	 adult	 population	 requires	 orthopedic	 treatment	 worldwide,	
while	 in	 Ukraine	 orthopedic	 treatment	 is	 desired	 for	 75-80%	 of	 the	 population.	 Atrophy	 and	
deformity	of	 the	alveolar	process	and	a	portion	occurring	after	 tooth	extraction	and	pathological	
processes	 not	 only	 delay,	 but	 significantly	 complicate	 the	 orthopedic	 treatment.	 Restoration	 of	
dentition	defects	using	 teeth	with	some	periapical	changes	 including	significant	bone	atrophy	 is	
gaining	more	and	more	clinical	 relevance.	Much	 research	was	carried	out	 to	study	 the	period	of	
aging	of	bone	tissue,	osteoporosis	and	its	complications	among	the	population	of	different	regions	
and	gave	the	results	confirming	the	highest	rate	 in	western	regions	of	Ukraine.	Both	genetic	and	
environmental	 factors	 play	 a	 significant	 role	 in	 forming	 the	 period	 of	 aging	 of	 bone	 tissue.	
According	to	the	Institute	of	Gerontology	NAMS	of	Ukraine	the	primary	cause	of	accelerated	aging	
of	bone	tissues	in	the	population	of	western	regions	of	Ukraine	is	living	in	endemic	areas	with	high	
fluoride	 and	 high	 iodine,	 and	 environmentally	 polluted	 regions.	 Recent	 research	 has	 found	 an	
increased	 incidence	 of	 periodontal	 diseases	 in	 people	 living	 in	 relatively	 polluted	 areas	 and	
contaminated	zones	of	Ukraine.	
Our	 research	 is	 a	 part	 of	wider	 research	 of	 the	Department	 of	Dentistry	 of	 Postgraduate	
Medical	Education	Faculty,	 IFNMU	–	“The	Study	of	Oral	Health	among	 the	Population	of	Western	
Ukraine	and	Development	of	Proposals	 for	 its	Preservation	and	 Improvement”	 (state	 registration	
number	 0107U004631).	 Perspectives	 for	 our	 research	 are	 the	 study	 of	 causative	 factors	 and	
mechanisms	of	developing	pathological	processes	in	the	alveolar	process	and	alveolar	ridge.	
Metabolic	abnormalities	 in	bone	tissue	of	the	alveolar	process	are	caused	by	the	action	of	
local	and	general	factors,	progression	of	the	dystrophic	and	resorbtive	processes	in	the	periodontal	
tissues,	and	destruction	of	the	supporting	dental	tissues.	In	bone	tissue	of	the	alveolar	process	and	
alveolar	ridge	the	violation	of	protein	and	mineral	metabolism,	imbalance	in	bone	remodeling	with	
a	predominance	of	osteoresorption	over	the	process	of	osseointegration	occur.		
Different	 pathological	 processes	 occurring	 in	 the	 alveolar	 process	 and	 alveolar	 ridge	
gradually	change	bone	shape	and	structure	over	time	and	in	the	worst-case	scenario	they	result	in	
bone	resorption.	For	this	very	reason,	for	a	long	time	processes	occurring	in	the	periodontal	tissues	
have	been	studied	separately	from	the	state	of	the	skeleton.	
The	 objective	 of	 the	 research	 was	 to	 improve	 the	 effectiveness	 of	 treating	 patients	 with	
dentition	 defects	 using	 orthopedic	 appliances	 based	 on	 the	 improvement	 of	 special	 surgical	
techniques	 for	 the	 preparation	 of	 denture-supporting	 tissues	 and	 correction	 of	 pathological	
changes	with	medicines.	
	
Materials	and	methods		
110	patients	at	 the	age	of	20-55	years	were	examined	and	 treated.	They	 included	healthy	
individuals	with	dentition	defects	and	patients	with	existing	orthopedic	appliances	 (residents	of	
Ivano-Frankivsk	and	polluted	area	(PA)	of	Bohorodchany	district	-villages	of	Starunia	and	Lastivtsi).	
They	were	divided	into	three	groups.	Group	I	included	25	residents	of	Ivano-Frankivsk	(the	control	
group).	 Group	 II	 consisted	 of	 45	 patients	 living	 in	 unfavorable	 environmental	 conditions	 being	
previously	 prepared	 for	 orthopedic	 treatment	 and	 treated	 with	 conventional	 methods	 of	
orthopedic	treatment.	Group	III	consisted	of	40	patients	living	in	environmentally	polluted	regions	
and	being	previously	prepared	for	orthopedic	treatment	using	special	surgical	techniques	including	
osteotropic	preparations	of	both	 synthetic	and	natural	origin	 -	bioceramics	 “Biohran”,	 “Kerhap”,	
“Collapan-L”,	 “Osteoplast-K”	 and	 “Paradontokol”,	 complex	 therapy	 (antibiotic	 treatment,	
hyposensitization	 and	 anti-inflammatory	 therapy),	 adsorbents	 “Ultrasorb”	 and	 “Enterosgel”,		
adaptogens	and	antioxidants	“Enoant”	and	“Biotryn-Dent”,	complex	preparation	“Osteoplus”.	
The	examination	and	treatment	of	patients,	functional	investigations	and	sample	collection	
were	conducted	at	the	clinic	of	Postgraduate	Medical	Education	Faculty,	 IFNMU	and	dental	office	
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in	Starunia	village,	Bohorodchany	district.	To	determine	the	state	of	dentition	and	effectiveness	of	
treatment	an	assessment	of	dental	status	was	made	and	screening	records	developed	by	us	were	
filled.	 Clinical	 research	 included	 medical	 history,	 examination,	 instrumental	 investigation,	
determination	of	indices	and	sample	collection	(oral	fluid).	
An	X-ray	examination	including	periapical	X-rays,	dental	panoramic	X-rays	and	computer-
aided	3D	diagnostics	provided	the	data	on	the	state	of	bone	tissue	at	the	current	time	and	 in	the	
dynamics	 of	 orthopedic	 treatment	 in	 case	 of	 dentition	 deformations.	 A	 survey	 was	 performed	
during	treatment	and	6	months	after.	The	T-Scan	III	Occlusal	Analysis	system	(Tekscan,	Inc.,	USA,	
registration	 certificate	 No	 9887/2010)	 is	 one	 of	 the	 most	 effective	 functional	 techniques	 for	
diagnosing	 occlusal	 relationships.	 It	 allows	 us	 to	 determine	 accurately	 areas	 of	 the	 premature	
contacts	at	 the	 stage	of	 the	 fitting	of	bridges	and	 removable	partial	denture,	as	well	as	monitor	
their	fixation	and	further	use	of	prostheses.	The	laser	Doppler	device	LACC-02	(SPE	“Lazma”,	Russia,	
registration	certificate	No	6081/2007)	was	used	to	measure	blood	circulation	velocity	 in	tissues	of	
the	dentofacial	system.	Biochemical	investigations	were	conducted	to	study	the	violations	of	bone	
and	collagen	metabolism	and	also	pro-oxidant	and	oxidative	changes	in	the	oral	cavity.	
	
Results	and	discussion	
On	the	basis	of	clinical	and	experimental	studies	there	was	determined	the	damaging	effect	
of	environmental	 factors	 including	heavy	metals	compounds	 (mercury,	 lead	and	arsenic)	on	 the	
course	of	dental	diseases	and	the	level	of	somatic	morbidity.	Ukrainian	dental	school	studied	and	
proved	the	impact	of	exogenous	and	endogenous	factors	on	the	state	of	the	dentofacial	system	of	
both	hard	and	periodontal	tissues)	(Fig.	1).	
	
	
have	influence	on	the	incidence	of	periodontal	diseases	and	dentition	deformation	
Endogenous	factors	 	 Local	factors	 	 Exogenous	factors	
-	gastrointestinal	diseases;	
-	cardiovascular	diseases;	
-	diabetes	mellitus.	
	-	oral	microflora;	
-	periodontal	diseases;	
-	traumatic	occlusion;	
-	orthopedic	appliances.	
	-	ionizing	radiation;	
-	 climatic	 and	 geographic	
factors;	
-	salts	of	heavy	metals.	
	
Fig.1.	Factors	affecting	the	resorption	of	the	alveolar	process	and	alveolar	ridge	
	
The	 results	 of	 the	 research	 indicated	 a	 significant	 difference	 between	 indicators	 of	 the	
periodontal	 tissues	 and	 dentitions	 in	 patients	 living	 in	 unfavorable	 environmental	 conditions	
compared	to	the	total	value	 in	Ukraine	 including	men	and	women.	The	hygienic	state	of	the	oral	
cavity,	 intensity	of	 inflammatory	processes	 (the	PMA	 index,	 the	Fedorov-Volodkina	oral	hygiene	
index),	 inflammatory	and	destructive	 changes	 (the	Ramfjord	 index)	were	higher	 in	men	 than	 in	
women,	and	higher	compared	to	the	total	value	in	Ukraine	(Table	1).	
The	 conducted	 research	 has	 shown	 a	 relationship	 between	 bone	 metabolic	 activity	 and	
indicators	of	oxyproline	metabolites	in	plasma	and	oral	fluid.	
When	the	course	of	periodontal	disease	worsened	and	damage	to	the	dentition	was	severe	
parameters	 of	 peptide-bonded	 hydroxyproline	 reduced	 indicating	 a	 decrease	 in	 processes	 of	
collagen	biosynthesis	in	bone	tissue.		
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Table	1	
Structural	and	functional	state	of	the	periodontal	tissue	in	study	groups	depending	on	
gender	
Gender	 Hygienic	index	 Region	
PA	 In	Ukraine	
Men	 Oral	hygiene	index	 4.70±0.34	 4.1±0.13	
PMA	index	 39.65±3.3	 36.57±3.1	
Ramfjord	index	 5.7	±0.25	 4.5±0.43	
Periodontal.	index	 2.9±0.34	 2.1±0.31	
Women	 Oral	hygiene	index	 4.43±0.38	 4.01±0.41	
PMA	index	 32.89±3.4	 30.46±2.9	
Ramfjord	index	 4.65±0.31	 4.20±3.5	
Periodontal.	index	 2.0±0.15	 1.74±0.51	
	 	
Patients	 with	 dentition	 deformations	 and	 those	 after	 orthopedic	 treatment	 developed	
changes	in	the	body	including	biochemical	changes	found	in	the	oral	fluid	(Table	2).	
	
Table	2	
Biochemical	indicators	of	oral	fluid	
Indicators	 Group	I	 Group	II	
Group	III	
before	treatment	
after	
treatment	
Oxyproline,	mcg/ml	 5.39±0.35	 5.42±0.49	 4.55±0.27	 5.93±0.26	
Total	protein	mg/ml	 4.20±0.21	 4.35±0.22	 5.82±0.23	 4.62±0.18	
Copper,	mcg/l	 77.19±2.60	 127.5±6.4	 98.5±5.4	 112.29±25.03	
Zinc,	mcg/l	 518.21±11.1	 395.13±4.24	 490.7±12.9	 394.7±12.0	
Acid	 phosphatase,	
nmol/l	
109.89±1.97	 128.57±4.34	 130.38±3.18	 124.34±2.97	
Alkaline	 phosphatase,	
nmol/l	
1150.23±42.8	 1097.86±38.55	 976.35±24.18	 1042.74±23.6	
SOD	IU/mg	 43.13±2.1	 30.19±1.89	 34.9±1.95	 35.36±1.93	
Catalase,	units	 6.30±0.26	 5.6±0.18	 4.57±0.27	 5.8±0.17	
	
In	patients	with	dentition	deformations	the	total	protein	concentration	increased	from	4.21	
mg/ml	 to	 5.82	 mg/ml	 being	 1.38	 times	 higher	 than	 in	 healthy	 patients.	 Microelements	 such	 as	
copper	 and	 zinc	 playing	 an	 important	 role	 in	 the	 body	 affecting	 the	 calcium	 and	 phosphorus	
metabolism	 in	bone	tissue	and	being	 involved	 in	osteoblast	differentiation	are	also	an	 important	
indicator.	The	obtained	data	indicated	a	significant	violation	of	trace	elements	metabolism	in	case	
of	 periodontal	 disease	 and	 dentition	 deformations.	 The	 copper	 content	 in	 patients	 of	 the	
experimental	 group	 increased	 by	 1.6	 times	 and	 the	 zinc	 content	decreased	 significantly	 by	 1.31	
times	(from	518.21	±	11.1	to	394.70	mg/ml).	The	indicator	of	acid	and	alkaline	phosphatase	activity	
was	violated	as	it	is	an	integral	component	in	the	processes	of	mineralization	of	body	tissues.	ALP	
is	involved	in	bone	tissue	mineralization,	which	is	known	as	a	marker	enzyme	for	osteoblasts.	
The	use	of	the	T-Scan	III	Bite	Analysis	System	allowing	us	to	determine	the	nature	and	order	
of	the	occurrence	of	contacts	 in	centric	 jaw	relation	and	percentage	of	occlusal	force	distribution	
on	both	individual	teeth	and	dental	segments	is	also	of	great	importance.	Therefore,	when	planning	
the	restoration	of	dentition	by	prosthetic	bridges	both	the	degree	of	destruction	of	the	periodontal	
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tissue	and	that	of	bone	tissue	should	be	taken	into	account.	Based	on	the	results	of	T-scan	III	it	is	
necessary	 to	 choose	 a	 specific	 prosthesis	 design	 and	 eliminate	 the	 premature	 contacts	 when	
selecting	the	proper	treatment	strategy	(Fig.	2).	 	
When	analyzing	T-scan	III	digital	bite	force	data	it	was	possible	to	determine	the	percentage	
of	chewing	force	on	the	right	and	left	sides.	In	addition,	the	percentage	of	occlusal	force	distribution	
on	individual	teeth	could	also	be	determined	(Fig.	2).		
	
	
Fig.	2.	T-scan	III	digital	bite	force	data	received	from	patient	K	
	
When	 manufacturing	 orthopedic	 appliances	 a	 correction	 of	 occlusal	 relationships	 was	
made	for	maximum	normalization	of	occlusal	contacts.Considering	the	results	of	examination	and	
study	of	certain	groups	 including	the	damaging	effect	of	heavy	metals	compounds	on	the	course	
of	 dental	 diseases	 and	 the	 level	 of	 somatic	 morbidity	 in	 patients	 living	 in	 unfavorable	
environmental	 conditions	 patients	 of	 Group	 III	 were	 prepared	 for	 orthopedic	 treatment	 using	
special	surgical	techniques	including	osteotropic	preparations	of	both	synthetic	and	natural	origin	
(bioceramics	 “Biohran”,	 “Kerhap”,	 “Collapan-L”,	 “Osteoplast-K”	 and	 “Paradontokol”),	 complex	
therapy	with	adsorbents	“Ultrasorb”	and	“Enterosgel”,		adaptogens	and	antioxidants	“Enoant”	and	
“Biotryn-Dent”,	complex	preparation	“Osteoplus”.	This	technique	gave	the	positive	results	and	we	
observed	 the	 significant	 difference	 between	 indicators	 of	 bone	 tissue,	 structural	 and	 functional	
state	of	 the	periodontal	 tissues	and	abutment	 teeth	before	and	after	 treatment	 in	 the	main	and	
control	groups	(Fig.	4).	
																										 	 																		A																																																		B	
	
Fig.	4.	The	state	of	bone	tissue	of	abutment	teeth	(A	-	before	resection,	B	-after	resection)	
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	The	 study	 of	 microhemodynamic	 processes	 in	 the	 periodontal	 tissues	 revealed	 a	
stimulating	 effect	 of	 osteotropic	 preparations	 and	 complex	 surgical	 preparation	 including	
correction	 with	 medicines	 in	 patients	 of	 Group	 III.	 These	 microcirculatory	 changes	 in	 the	
periodontal	tissues	were	provided	by	the	results	of	PM	(perfusion	of	microcirculation)	by	means	of	
apparatus	 “LACC-02”	 (Laser	 Doppler	 Flowmetry	 -	 LDF),	 where	 σ	 –	 sigma	 (the	 mean	 squared	
deviation	of	 PM)	 increased	by	 1.37	 times	 (p	<0.001).	 Elevated	 indicators	 indicated	 an	 increase	 in	
vasomotor	activity	of	blood	vessels	and	improved	microcirculation	(Fig.	3).	
	An	X-ray	 examination	 revealed	 a	decrease	 of	 osteoporosis	 in	 the	 alveolar	processes	 and	
alveolar	 ridge,	 an	 absence	 of	 active	 processes	 of	 vertical	 and	 lacunar	 resorption	 of	 bone	 tissue,	
thickening	of	the	cortical	plate.	Trabecular	bone	tissue	was	not	arranged	in	an	orderly	pattern,	and	
cortical	part	was	characterized	by	separation	of	the	fibers.	The	results	of	treatment	demonstrated	
the	 possibility	 of	 reparative	 regeneration	 of	 the	 periodontium	 using	 an	 integrated	 approach,	
pharmaceutical	treatment	and	stabilization	of	moving	teeth.	
	
Conclusions	
Positive	 results	 were	 observed	 in	 patients	 who	 were	 prepared	 for	 orthopedic	 treatment	
using	special	surgical	techniques	including	osteotropic	preparations	of	both	synthetic	and	natural	
origin	and	underwent	 complex	 therapy	with	adsorbents,	adaptogens,	antioxidants	and	 complex	
preparations	 designed	 to	 strengthen	 the	 periodontium	 of	 the	 abutment	 teeth	 including	
manufacturing	orthopedic	prostheses	and	restoration	of	deformed	dentitions.	
	 They	included:	
	 -	slow	progression	of	dystrophic	and	destructive	processes	in	the	periodontal	tissues;	
	 -	 improved	 regenerative	and	 reparative	ability	of	bone	 tissue	of	 the	alveolar	process	and	
alveolar	ridge;	
	 -	improved	and	restored	regenerative	ability	of	the	oral	mucosa;	
	 -	improved	and	restored	masticatory	function;	
	 -	strengthened	and	stabilized	abutment	teeth;	
	 -	preserved	and	maintained	height	of	the	alveolar	process	and	alveolar	ridge;	
	 -	prolonged	time	of	abutment	teeth	functioning	and	improved	health	of	the	organism	as	a	
whole.	
	 	
Prospects	for	further	research	
Future	 research	 will	 improve	 the	 methods	 of	 treatment	 and	 diagnostic	 work	 when	
preparing	 the	patient	 for	orthopedic	 treatment	under	modern	 conditions	 and	propose	 stages	of	
preparation,	 wider	 implementation	 of	 special	 surgical	 techniques	 including	 correction	 with	
medicines.	
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